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REMHFWLYHUHVXOW LQWKHSURFHVVRIDVVHVVPHQWRIHQYLURQPHQWDOLPSDFW7KHWUDQVSRUWDWLRQVHFWRULQ(XURSH8QLRQLV 
WKHVHFRQGODUJHVWVRXUFHRI*+*HPLVVLRQVIROORZHGE\HQHUJ\VHFWRUZLWKDWHQGHQF\IRUHPLVVLRQJURZWK7KHURDG
WUDQVSRUWDWLRQZDVDFFRXQWHG IRURI WRWDO*+*HPLVVLRQV LQ%HWZHHQDQG&2HPLVVLRQV
IURPURDGWUDQVSRUWDWLRQLQFUHDVHGE\ >@ 7KHWUDIILFLPSDFWRQWKHHQYLURQPHQWLQFOXGLQJDLUTXDOLW\LVFDXVHG
E\ WUDIILF DQG PRWRUZD\ LQWHUDFWLRQ ZKLFK LV HQKDQFHG E\ QDWXUDO FDXVHV ± PHWHRURORJLFDO UHOLHI HQYLURQPHQWDO




> @ 7KH FRUUHODWLRQ EHWZHHQ WKH SROOXWDQW HPLVVLRQ FRQFHQWUDWLRQ DQG WKH QXPEHU RI FDUV ZDV IRXQG >@











WKH PHDQ DQG LQGLYLGXDO LQGLFDWRU YDOXHV KDYH EHHQ VHW IRU DOO LQGLFDWRU FKDQJHV ZLWK WKH KHOS RI WKH PRGHO
FDOFXODWLRQV RI XQFHUWDLQW\ FKDUDFWHUL]HG E\ DYHUDJH YDOXHV UHJUHVVLRQ OLQH FRQILGHQFH LQWHUYDO ZKLOH WKH QHZ
PHDVXUHPHQWXQFHUWDLQW\RIWKHIRUHFDVWVXVHGLQGLFDWRURILQGLYLGXDOYDOXHVRIWKHLQWHUYDO





OLQN FRUUHODWLRQ EHWZHHQ WKH UDQGRP LQGHSHQGHQW IORZ RI FDUV DQG GHSHQGHQW LQGLFDWRUV YDULDEOHV FDQ EH
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6HYHUDO PRGHOV ZKHUH YDULDEOHV DUH QRQOLQHDU PD\ EH WUDQVIRUPHG LQWR OLQHDU PRGHOV E\ WUDQVIRUPLQJ WKH
YDULDEOHV:HREWDLQWKHIROORZLQJHTXDWLRQZKHQZHFRQYHUWPRGHO(TLQWRDORJDULWKP

OQOQOQ Xba=Y   
  
ZKHUHWKHUHODWLRQVKLSEHWZHHQWKH<DQG;ORJDULWKPVLVOLQHDU$ORJ±OLQHDURUORJORJPRGHOLVREWDLQHGDQG
VLQJOHIDFWRU UHJUHVVLRQ DQDO\VLV RI WKH OLQHDU PRGHOV FDQ EH DSSOLHG %\ FRQYHUWLQJ (T  LQWR D ORJDULWKPLF







 NdIt=  

,WVKRXOGEHQRWHGWKDWLQ(TWKHFRHIILFLHQWaYDOXHFRUUHVSRQGVWRYDOXHLQ7DEOH7KHVHYDOXHV
DUH OLQNHG E\ WKH H[SUHVVLRQ ln  7KH FKDQJHV LQ WKH QRLVH LQGLFDWRU GHVFULEHG E\(T  DUH VKRZQ







3DUDPHWHU (VWLPDWH 6WDQGDUG(UURU 76WDWLVWLF 39DOXH
,QWHUFHSW    
6ORSH    
$QDO\VLVRI9DULDQFH 
6RXUFH 6XPRI6TXDUHV 'I 0HDQ6TXDUH )5DWLR 39DOXH
0RGHO     
5HVLGXDO     
7RWDO&RUU     
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2.2. Determination of the particulate matter (PM) indicator model and its parameters 







7KH YDOXH RI WKH FRUUHODWLRQ FRHIILFLHQW REWDLQHG LV R   DQG R2   7KLV PHDQV WKDW D VWURQJ
FRUUHODWLRQEHWZHHQYDULDEOHVFDQEHREVHUYHGDQG WKHPRGHODFFRXQWV IRURIFKDQJHV IRU WKHGHSHQGHQW
YDULDEOH IPM7KHPRGHO UHJUHVVLRQ HTXDWLRQ IRU FKDQJHV LQ WKH LQGLFDWRU IRU30GHWHUPLQHGXVLQJ D UHJUHVVLRQ
DQDO\VLVLV
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3DUDPHWHU (VWLPDWH 6WDQGDUG(UURU 76WDWLVWLF 39DOXH
,QWHUFHSW    
6ORSH    
$QDO\VLVRI9DULDQFH 
6RXUFH 6XPRI6TXDUHV 'I 0HDQ6TXDUH )5DWLR 39DOXH
0RGHO     
5HVLGXDO     
7RWDO&RUU     
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2.3. Determination of the NOx indicator model and its parameters 
$GDWDVHWRIVL]Hm ZDVXVHGWRGHWHUPLQHFKDQJHVLQWKHLQGLFDWRUIRUQLWURJHQR[LGH$FRPSDUDWLYHDQDO\VLV













 N=I NOx                                                                                                                                                                                                        

&KDQJHV LQ WKH QLWURJHQR[LGH LQGLFDWRU GHVFULEHGE\(T  DUH VKRZQJUDSKLFDOO\ LQ)LJ 7KHJUDSK DOVR
VKRZV WKH   FRQILGHQFH OHYHOV IRU PHDQ DQG FHUWDLQ RWKHU YDOXHV RI WKH QLWURJHQ R[LGH LQGLFDWRU INOX 7KH
FDOFXODWLRQ PDGH LQ WKH SUHYLRXV VHFWLRQ VKRZV WKDW WKH GHJUHHV RI IUHHGRP QHFHVVDU\ WR GHWHUPLQH WKH )LVKHU
FULWHULRQDUH f1  DQG f2 7DEOH VKRZV WKDW WKHYDOXHFRI WKH)LVKHUFULWHULRQGHWHUPLQHGE\DGLVSHUVLRQ
DQDO\VLVFDUULHGRXWXVLQJDFRPSXWHUSURJUDPPHLV7KHWDEOHYDOXHRIWKH)LVKHUFULWHULRQFtabLVZKHUH
WKHVLJQLILFDQFH OHYHOP LV,WFDQEHVHHQ WKDW WKHUHODWLRQVKLSEHWZHHQFDQGFtabLVVXFK WKDWF > Ftab7KLV





3DUDPHWHU (VWLPDWH 6WDQGDUG(UURU 76WDWLVWLF 39DOXH
,QWHUFHSW    
6ORSH    
$QDO\VLVRI9DULDQFH 
6RXUFH 6XPRI6TXDUHV 'I 0HDQ6TXDUH )5DWLR 39DOXH
0RGHO     
5HVLGXDO     
7RWDO&RUU     
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5HVXOWV






























DOVR WKH OHYHO RI VLJQLILFDQFH P 7KH YDOXH RI WKH )LVKHU F FULWHULRQ IRU QRLVH LV  VHH 7DEOH  ,W ZDV
GHWHUPLQHGXVLQJDGLVSHUVLRQDQDO\VLV7KHFDOFXODWHGYDOXH LV FRPSDUHGZLWKD FULWHULRQ WDEOHYDOXHGHWHUPLQHG
XVLQJWKHYDOXHVRIWKHGHJUHHVRIIUHHGRPf1=20-1=19, f2=20-2=187KH)LVKHUFULWHULRQWDEOHYDOXHFtabLV,W





























































































































 f1  DQG f2 7KHYDOXHFGHWHUPLQHGE\DGLVSHUVLRQDQDO\VLVFDUULHGRXWXVLQJDFRPSXWHUSURJUDPPH LV
7DEOH7KHWDEOHYDOXHRIWKH)LVKHUFULWHULRQFtab.LVZKHUHWKHVLJQLILFDQFHOHYHOPLV$OVRLQ
WKLVFDVH WKHFRQGLWLRQF > Ftab. LV IXOILOOHG VR(T  LV VXLWDEOHDQGFDQEHXVHG WRGHVFULEH WKHQLWURJHQR[LGH
LQGLFDWRUZLWKLQLWVUDQJHRIYDULDWLRQ
&RQFOXVLRQDQGGLVFXVVLRQ
7R GHWHUPLQH WKH EHVWPRGHOV UHJUHVVLRQ HTXDWLRQV IRU WKH QRLVH SDUWLFXODWHPDWWHU 30 DQG QLWURJHQ R[LGHV
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